Abstract This brief analyzes experts' reviews of evidence about care models designed to improve outcomes and reduce costs for patients with complex needs. It finds that successful models have several common attributes: targeting patients likely to benefit from the intervention; comprehensively assessing patients' risks and needs; relying on evidence-based care planning and patient monitoring; promoting patient and family engagement in self-care; coordinating care and communication among patients and providers; facilitating transitions from the hospital and referrals to community resources; and providing appropriate care in accordance with patients' preferences. Overall, the evidence of impact is modest and few of these models have been widely adopted in practice because of barriers, such as a lack of supportive financial incentives under fee-for-service reimbursement arrangements. Overcoming these challenges will be essential to achieving a higher-performing health care system for this patient population.
INTRODUCTION
Patients who have complex health needs account for a disproportionate share of health care spending or may be at risk of incurring high spending in the near future. 1 These individuals typically suffer from multiple chronic health conditions and/or functional limitations. 2 Moreover, their health care needs may be exacerbated by unmet social needs. 3 They are often poorly served by current health care delivery and financing arrangements that fail to adequately coordinate care across different service providers and care settings. 4 This brief describes research about clinical care models or care management programs implemented by health care provider organizations to improve outcomes and reduce costs for high-need, high-cost patients (see About the Study). Based on a review of literature that assesses the evidence on the impact and features of such care models or care management programs, this brief identifies common attributes of effective models and programs, as well as barriers to their uptake, to identify opportunities for improving health system performance. This literature synthesis is the first in a series of publications that will address this topic in more detail.
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Exhibit 2. Summary of Evidence for Complex Care Management by Site and Modality of Care
Site of Care Management Impact on Quality
Impact on Hospital Use and/or Costs
Primary care Improved (7 of 9 studies) Some reduced use (3 of 8 studies)
Via telephone (vendor supported) Some improvement Inconclusive evidence A Congressional Budget Office report, authored by Lyle Nelson, reviewed evaluations of 34 disease management and care coordination programs for Medicare fee-for-service beneficiaries and found that only one-third reduced hospital use by 6 percent or more. 7 Although the programs were developed under six different demonstrations (Appendix A), they shared a common feature: the use of nurses as care managers "to educate patients about their chronic illnesses, encourage them to follow self-care regimens, monitor their health, and track whether they received recommended tests and treatments." 8 The programs increased teaching about self-care, but had little effect on patients' adherence to self-care and no systematic effects on care quality. Medicare realized net savings for only two programs: a care management program operated by Massachusetts General Hospital and its affiliated physicians and a telemedicine program operated by the Health Buddy Consortium (Appendix B). Finally, Randall Brown at Mathematica Policy Research and colleagues 9 at the University of Illinois, Chicago, found the following types of care models had the strongest evidence for reducing hospital use and costs of care for high need, high cost patients: select interdisciplinary primary care models (e.g., Care Management Plus developed at Intermountain Healthcare and Oregon Health and Science University); care coordination programs focused on high-risk patients (e.g., the Medicare Care Coordination Demonstration program implemented at Washington University); chronic disease self-management programs (e.g., the model developed at Stanford University); and transitional care interventions (e.g., Naylor Transitional Care Model developed at the University of Pennsylvania).
(For more information on the specific programs cited, see Appendix B; for an example of how the Medicare Care Coordination Demonstration program was implemented at one site, see the box on page 4.)
Identifying Common Attributes of Successful Care Models
Interdisciplinary primary care models have demonstrated a range of positive outcomes and are of particular interest because they may have broad potential application in current practice. Chad Boult and Darryl Wieland, at Johns Hopkins University, distilled four features associated with more effective and efficient primary care for older adults with chronic illnesses. 10 They are:
• comprehensive assessment of the patient's health conditions, treatments, behaviors, risks, supports, resources, values, and preferences;
• evidence-based care planning and monitoring to meet the patient's health-related needs and preferences;
• promotion of patients' and family caregivers' active engagement in care; and
• coordination and communication among all the professionals engaged in a patient's care, especially during transitions from the hospital.
Bodenheimer and Berry-Millett identified several characteristics of more successful care management programs:
• selecting patients with complex needs but not those with illness so severe that palliative or hospice care would be more appropriate than care management;
• using specially trained care managers on multidisciplinary teams that include physicians;
• emphasizing person-to-person encounters, including home visits;
• coaching patients and families to engage in self-care and recognize problems early to avoid emergency visits and hospitalizations; and
• relying on informal caregivers in the home to support patients.
Nelson's analysis of program design in the Medicare demonstrations found that the nature of interactions between care managers and patients and physicians was the strongest predictor of success in reducing hospital use. These interactions occurred in a variety of ways, such as by meeting patients in the hospital or occasionally accompanying patients on visits with their physician. In primary care practices affiliated with Massachusetts General Hospital, care managers were embedded in the
CASE EXAMPLE: WASHINGTON UNIVERSITY'S CARE COORDINATION PROGRAM
A natural experiment at Washington University, an academic medical center in St. Louis that participated in the Medicare Care Coordination Demonstration, illustrates the importance of program design. An evaluation found that the site had increased costs when relying on remote telephone care management of most of its enrollees during the first four years of participation in the demonstration. The site achieved net savings for Medicare after reconfiguring its program to focus on higher-risk patients through better assessment of health risks and more in-person contacts by local care managers, which in turn supported stronger transitional care. In addition, the supervised use of care manager assistants for patients at lower-risk levels helped nurse care managers focus greater attention on higher-risk patients. The redesign also improved comprehensive medication management and streamlined and standardized care planning, which promoted efficiency. practices so that they had access to patient information and worked closely with physicians. 11 When care-managed patients of these practices visited the emergency departments or were admitted to the hospitals, care teams received real-time notifications, which allowed them to intervene in a timely way. An analysis of the Medicare Care Coordination Demonstration (one of the six Medicare demonstrations examined by Nelson) by Randall Brown and colleagues at Mathematica Policy Research found that four different programs were more successful than others in reducing hospital use (by 11% on average) among a subset of enrollees at high risk of near-term hospitalization (Appendix A). As a group, the four programs reduced Medicare spending by 5.7 percent for high-risk enrollees, although they were cost-neutral after accounting for administrative fees. 12 These findings point to the importance of targeting those most likely to benefit, rather than all patients, and keeping intervention costs low to generate savings. The evaluators identified six practices that care coordinators performed in at least three of the four more-successful programs targeting high-risk beneficiaries:
• supplementing telephone calls to patients with frequent in-person meetings;
• occasional in-person meetings with providers;
• acting as a communications hub for providers;
• educating patients;
• helping patients manage medications; and
• providing timely and comprehensive transitional care after hospitalizations.
Although transitional care is receiving attention for its role in reducing hospital readmissions, it is only one of several interventions needed to improve outcomes for high-need, high-cost patients. Successful transitional care consists of several interrelated elements, 13 which might be considered together as one feature in a broader care model.
Implementing Care Models Successfully: Context Matters
Some interventions with seemingly similar features achieve disparate results. 14 Their relative success or failure may be attributed to how an intervention is executed, including social and technical aspects. 15 Organizations that develop care management programs are not necessarily seeking to design broadly applicable models but an approach that works in a specific setting. For example, evaluators found the success of high-cost care management at Massachusetts General Hospital stemmed from an institutional commitment to developing a program tailored and fully integrated into its health care system. 16 To this point, a recent examination of 18 primary care-integrated complex care management programs by Hong and colleagues 17 identified common managerial and operational approaches:
• customizing the approach to the local context and caseload;
• using a combination of qualitative and quantitative methods to identify patients;
• focusing on building trusting relationships with patients and their primary care providers;
• matching team composition and interventions to patient needs;
• offering specialized training for team members;
• using technology to bolster care management efforts.
Best practices may need to be customized to accommodate different populations' needs and changes in technology. For example, a care manager's role of serving as a "communications hub" may evolve as digital health technologies facilitate new ways of engaging patients and convening a virtual care team. 18 Likewise, electronic teaching aids may help teach self-care to patients with low health literacy, while also lessening care managers' workloads.
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Putting the Pieces Together: Content and Execution
Our synthesis of the common attributes of successful care models, identified across multiple reviews, distinguishes between features that describe the general content of an intervention (i.e., what it does) and those related to the execution of that content (i.e., how it's done) (Exhibit 3).
IMPLICATIONS Overcoming Barriers to Sustainability and Spread
We identified five kinds of barriers or challenges to sustaining and spreading new care models (Exhibit 4), which help to explain why few of these models have been widely adopted in practice. 20 Simply identifying barriers and enabling factors does not produce change. To advance the field, practitioners can use evidence-based implementation and dissemination frameworks, which have shown promise in helping to guide the adaptive design and spread of programs. 21 Packaging tools, training, and technical assistance together with supportive financial incentives may increase the likelihood that local champions can develop capacity to take up effective programs and practices.
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Exhibit 3. Common Attributes of Successful Care Models
Content/Features Execution/Methods
• Targeting individuals most likely to benefit from intervention
• Comprehensive assessment of patients' health-related risks and needs
• Evidence-based care planning and routine patient monitoring
• Promotion of patients' and family caregivers' engagement in patient self-care
• Coordination of care and communication among the patient and care team
• Facilitation of transitions from hospital to postacute care and referral to community resources
• Provision of appropriate care in accordance with patients' goals and priorities
• Effective interdisciplinary teamwork (e.g., defined roles and scope of work, trusting relationships, use of team meetings)
• Specially trained care manager builds rapport through face-to-face contact with patients and collaborative relationship with physicians
• Use of coaching and behavior-change techniques to teach self-care skills
• Use of standardized processes for medication management, advanced care planning
• Effective use of health IT to provide timely and reliable information on hospital use, enable care management, remote monitoring, analytics
• Outcomes measurement to evaluate and improve performance
Source: Authors' synthesis of key literature reviews (see Appendix A).
Exhibit 4. Barriers to Sustainability and Spread of Successful Care Models
Barrier Description
Financial incentives
Lack of incentives to provide care coordination and supportive services under fee-for-service payment; difficulty of prevailing against fee-forservice incentives to generate sufficient cost savings in an acceptable time frame
Capacity to change
Stresses on primary care and limited capacity to implement care management models, despite the logic of doing so in this setting
Culture and workforce
Professional uncertainty and lack of training and skills to take on new roles, adopt a patient-centered paradigm, and change the culture
Infrastructure
Inadequate electronic health records systems and interoperability to support integrated care management and coordination across the care continuum
Evidence
Difficulty scaling up limited evidence from single-site or single-condition studies to multiple contexts and chronic conditions (e.g., determining the relative importance and ideal intensity of each feature in the bundle, etc.)
Source: Authors' synthesis of evidence reviews, case studies, and conference proceedings. 
Exhibit 5. Context Matters: What Works by Population and Payment
Applying the Evidence to Design Effective Programs for Particular Subpopulations
Care models are typically designed to meet the needs of particular population segments under different payment arrangements and organizational settings (Exhibit 5). 23 For example, frail elderly patients with functional limitations who need long-term services and supports may benefit from a care model such as the Program of All-Inclusive Care for the Elderly (PACE), which offers a comprehensive set of services to support independent living by pooling funding from the Medicare and Medicaid programs. On the other hand, Medicare beneficiaries with serious chronic illnesses who do not need such long-term services and supports may benefit from a care model such as the Washington University care coordination program, which builds on existing provider relationships and fee-for-service payment.
Assessing and monitoring high-risk patients can determine when their needs change and require an alternative care model. However, transitions between programs must be made seamlessly or will risk interrupting continuity of care. Some managed care organizations, such as the Visiting Nurse Service of New York, have developed a portfolio of programs based on common care management principles tailored to serve different segments of the population; this approach offers the opportunity to realize economies but also requires depth of expertise. 24 Our synthesis is limited by a relative paucity of high-quality evidence on some care models, such as those that integrate long-term services and social supports into primary care. Much of the evidence reviewed comes from trials in single sites or programs that target patients with specific conditions, which raises questions about broader application. The findings of this brief will need to be augmented by new evidence from other approaches that are currently being tested.
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CONCLUSION
Care models for high-need, high-cost patients offer the potential to achieve the "triple aim" by reducing costs while simultaneously improving patients' health and care experiences. Few of the care models examined in this brief have demonstrated net cost savings, which suggests that our expectations should be modest when adding care management to an already fragmented fee-for-service care system. The incentives created by accountable care and other value-based purchasing initiatives may strengthen the business case for adopting carefully designed and well-executed models. 26 Public and private purchasers must consider the adequacy of payment methods and performance measurements to ensure that savings ultimately accrue to society or consumers while also attracting sufficient participation among providers and improving outcomes for patients.
About This Study
We synthesized findings from six expert reviews and secondary analyses of evidence on the impact and features of clinical care models or care management programs that target high-need, high-cost patients-often defined as patients with complex health care needs. We also reviewed a best-practice framework for advanced illness care published by the Coalition to Transform Advanced Care. Although there was some overlap in the research studies included in the reviews, no single review encompassed all the evidence.
Exclusions: Our primary focus was on care models sponsored by health care delivery organizations. Therefore, we did not select reviews focused on the effectiveness of capitated managed care plans or state-sponsored programs for Medicaid beneficiaries. 28 (Some care models targeting these populations were included in the general reviews.) While care models often included behavioral health in comprehensive care, we did not include reviews focused specifically on interventions that integrate behavioral health in primary care, which may serve a broader population.
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Limitations: Individual research studies included in the reviews may not have been strictly comparable because of differences in intensity and scope of interventions, in populations served, and in duration of study periods. We did not ascertain whether the programs cited in the literature are still in existence. Many studies used reductions in hospitalizations to indicate the potential for reduced health care spending; however, this outcome depends on whether cost savings from reduced utilization exceed the costs of care enhancements and program administration, which was often not measured. After two intervention years of a three-year controlled research study 5 :
• use of emergency department significantly lower in intervention group compared to usual care • hospitalization rate significantly lower in high-risk patients in intervention group compared with high-risk patients receiving usual care • among high-risk patients, the program was costneutral in the first two years, and cost-saving in the third year (postintervention)
Guided Care, Johns Hopkins University 6
Older adults with multiple chronic conditions at high risk of high health expenditures in the next year
• Predictive modeling and 12 months of claims data used to identify the 20%-25% of patients most at risk of needing complex care in the near future 7 • RNs trained in complex care management perform in-home assessments and develop care plans to coordinate care with multidisciplinary providers 8 • Patient education and selfmanagement strategies focus on addressing issues before hospitalization becomes necessary A 32-month cluster-randomized trial at eight urban and suburban practices in the Baltimore-Washington area, representing over 900 patients and 300 family caregivers, found that Guided Care participants experienced: 9 • 29% decrease in home health episodes • 26% fewer skilled nursing facility days • 13% fewer hospital readmissions • 8% fewer skilled nursing facility admissions These improvements were more pronounced among Guided Care patients receiving primary care from an integrated delivery system.
Naylor
Transitional Care Model, University of Pennsylvania 10 Hospitalized, highrisk older adults with chronic conditions 11
• Multidisciplinary provider team led by advanced practice nurses engages in comprehensive discharge planning • Three-month post-discharge follow-up includes frequent home visits and are telephone availability • Involve patients and family members in identifying goals and building selfmanagement skills Randomized controlled trial found the following one year after discharge: 12 • 36% fewer readmissions • 38% reduction in total costs • Short-term improvements in overall quality of life and patient satisfaction Improving Mood: Promoting Access to Collaborative Treatment (IMPACT), University of Washington 13 (pilot-tested at 18 primary care clinics at 7 sites across the U.S.) 14 Older adults suffering from depression 15 The model has also been adapted for other populations with depression, including adults of all ages, adolescents, cancer patients, and patients with chronic illnesses, including diabetes. Evaluations indicate that these IMPACT adaptions are also effective. 16 • Collaborative care: Primary care physician works with depression care manager (e.g., nurse, social worker, or psychologist supported by medical assistant or other paraprofessional) to develop and implement treatment plan including anti-depressant medication and/or short-term counseling. Team includes consulting psychiatrist.
• Care manager also educates patient about depression and coaches in selfcare.
• Providers utilize ongoing measurement and tracking of outcomes with validated depression screening tool, such as Patient Health Questionnaire-9, and adapt care to changing symptoms • Once a patient improves, case manager and patient jointly develop a plan to prevent relapse. 17 A randomized controlled trial of 1801 adults age 60 or older with major depression, dysthymic disorder, or both, found that:
• After 12 months, about half of IMPACT patients had a 50% or greater reduction in depressive symptoms from their baseline assessment compared to 19 percent of patients who received usual primary care. 18 • Over a four year period, total health care costs for IMPACT patients were approximately $3,300 lower per patient on average than those of patients receiving usual primary care-even after accounting for the cost of providing the IMPACT intervention. 19 Program/Sponsor Overall, PACE appeared cost-neutral to Medicare and may have increased costs for Medicaid, though more research is needed to reflect current payment arrangements. 39 A subsequent study found that PACE may be more effective than home and community-based waiver programs in reducing long-term nursing home use, especially for those with cognitive impairments. 40 Higher self-rated PACE team performance and other program characteristics were associated with better enrollee functional health outcomes. 41 CareMore, 42 • 30-day hospital readmissions rate was lower than for overall Medicare population (13.6% compared to 19.6% for Medicare fee-for-service). 43 • members' per capita health spending was 15% less than the regional average. 44 • hospital length-of-stay was shorter: 3.2 days compared to 5.6 day average in Medicare feefor-service and 4.5 day average for traditional hospitalist programs in California. 45 Results not yet available for the Medicaid program. • patients treated at Hospital at Home had shorter length of stay and lower average costs than hospital inpatients.
